
 

 

TMM026 Introductory Data Science 

Learning Materials Overview 
Learning 

Outcomes 
Modern Dive 

(R) 
Statistical and 
Computational 

Thinking (Python) 

Data Science 
in a Box (R) 

Statistics with 
Randomization 
and Simulation  

(R)  

Data 
Computing 

2e (R) 

Modern Data 
Science with 

R (R) 

Data Science: 
A First 

Introduction 
(R) 

1.1 Types and 
Sources of Data 

Chapter 4 – 
Importing 
Data and 
“Tidy” Data 

Chapter 4 – Data 
Types 

Chapter 7 – 
Exploring 
Data 

Chapter 4 – 
Data Types 

Chapter 1 
– Tidy 
Data 

Chapter 9 
Statistical 
Foundations 

Chapter 1 R, 
Jupyter and 
tidyverse 

1.2 Collecting 
Data 

Chapter 4 – 
Importing 
Data and 
“Tidy” Data 

 Chapter 7 – 
Exploring 
Data 

 Chapter 
16 – Data 
Cleaning 

Chapter 4 
Data 
wrangling on 
one table 

Chapter 2 
Reading In 
Data locally 
and from the 
web 

1.3 Organizing 
and 
Standardizing 
Data 

Chapter 4 – 
Importing 
Data and 
“Tidy” Data 

Chapter 4 – Data 
Types 

Chapter 19 - 
Pedagogy 

Chapter 6 - 
Tables 

Chapter 1 
– Tidy 
Data 

Chapter 5 
Data 
wrangling on 
multiple 
tables 

Chapter 5 
Collaboration 
and version 
control 

1.4 Cleaning Data Chapter 4 – 
Importing 
Data and 
“Tidy” Data 

 Chapter 19 - 
Pedagogy 

 Chapter 
16 – Data 
Cleaning 

Chapter 6 
Tidy data 

Chapter 3 
Cleaning and 
Wrangling 
Data 

2.1 Traditional 
Plots 

Chapter 2 – 
Data 
Visualization 

Chapter 7 – 
Visualization  

Chapter 19 - 
Pedagogy 

Chapter 7 - 
Visualization 

Chapter 5 
– Intro to 
Data 
Graphics 

Chapter 2 
Data 
visualization  

Chapter 4 
Effective 
data 
visualization 

2.2 Single vs. Two 
or More 
Variables 

Chapter 2 – 
Data 
Visualization 

Chapter 7 – 
Visualization  

Chapter 19 - 
Pedagogy 

Chapter 7 - 
Visualization 

Chapter 
10 – More 
Data 
Verbs 

Chapter 3 A 
grammar for 
graphs 

 

https://moderndive.com/
https://www.inferentialthinking.com/chapters/intro.html
https://www.inferentialthinking.com/chapters/intro.html
https://www.inferentialthinking.com/chapters/intro.html
https://datasciencebox.org/
https://datasciencebox.org/
https://openintro-ims.netlify.app/index.html
https://openintro-ims.netlify.app/index.html
https://openintro-ims.netlify.app/index.html
https://dtkaplan.github.io/DataComputingEbook/index.html#table-of-contents
https://dtkaplan.github.io/DataComputingEbook/index.html#table-of-contents
https://dtkaplan.github.io/DataComputingEbook/index.html#table-of-contents
https://mdsr-book.github.io/mdsr2e/
https://mdsr-book.github.io/mdsr2e/
https://mdsr-book.github.io/mdsr2e/
https://ubc-dsci.github.io/introduction-to-datascience/
https://ubc-dsci.github.io/introduction-to-datascience/
https://ubc-dsci.github.io/introduction-to-datascience/


 

 

2.3 Dynamic 
Visualization 

       

2.4 Distribution 
Maps 

    Chapter 5 
– Intro to 
Data 
Graphics 

  

2.5 Time Series 
Plots 

Chapter 2 – 
Data 
Visualization 

Chapter 7 – 
Visualization  

 Chapter 7 - 
Visualization 

Chapter 5 
– Intro to 
Data 
Graphics 

  

2.6 Misleading 
Graphs 

       

3.1 Statistical 
Model 

Chapter 7 - 
Sampling 

Chapter 9 - 
Randomness 

   Section 13 
Randomizing 
functions 

 

3.2 Estimator and 
sampling 
distribution 

Chapter 7 - 
Sampling 

Chapter 10 – 
Sampling and 
Empirical 
Distributions  

     

3.3 Simulation-
Based Estimation 
and Prediction 

Chapter 8 – 
Bootstrapping 
and 
Confidence 
Intervals  

Chapter 9 - 
Randomness 

Chapter 8 – 
Making 
Rigorous 
Conclusions 

Chapter 9 - 
Randomness 

 Chapter 13 
Simulation 

Chapter 11: 
Introduction 
to statistical 
inference 

3.4 Loss Function 
and Decision 

   Chapter 11 – 
Testing 
Hypotheses 

   

3.5 Model 
Diagnostics 

 Chapter 16 – 
Inference for 
Regression  

   Chapter 10 
Predictive 
Modeling 

Chapter 8: 
Regression I: 
K-nearest 
neighbors 

3.6 Estimation 
(mathematical 
approaches) 

       



 

 

4.1 Machine 
Learning 

 Chapter 11 – 
Testing 
Hypotheses 

Chapter 8 – 
Making 
Rigorous 
Conclusions  

Chapter 11 – 
Testing 
Hypotheses 

 Appendix E 
Regression 
Modeling 

Chapter 9: 
Regression II: 
Linear 
regression 

4.2 Supervised 
Learning 

Chapter 10 – 
Inference for 
Regression  

Chapter 17 – 
Classification  

Chapter 8 – 
Making 
Rigorous 
Conclusions 

Chapter 17 – 
Classification  

Chapter 
18 – 
Machine 
Learning 

Chapter 11 
Supervised 
Learning 

 

4.3 Unsupervised 
Learning 

 Chapter 18 – 
Updating 
Predictions 

Chapter 8 – 
Making 
Rigorous 
Conclusions 

Chapter 17 – 
Classification 

Chapter 
18 – 
Machine 
Learning 

Chapter 12 
Unsupervised 
Learning 

Classification 
II: Evaluating 
and tuning 

4.4 Sentiment 
Analysis 

 Chapter 17 – 
Classification  

Chapter 8 – 
Looking 
Forward 

Chapter 17 – 
Classification 

Chapter 
18 – 
Machine 
Learning 

Chapter 19 
Text as Data 

Chapter 10: 
Clustering 

5.1 Laws and 
Regulations 

  Chapter 8 – 
Looking 
Forward 

  Chapter 8 
Data Science 
Ethics 

 

5.2 Unfair 
discrimination 
and social bias 

  Chapter 8 – 
Looking 
Forward 

  Section 8.3 
The role of 
data science 
in society 

 

5.3 Transparency 
of methods and 
analysis 

  Chapter 8 – 
Looking 
Forward 

  Section 8.4 
Some 
settings for 
professional 
ethics 

 

5.4 Sampling bias   Chapter 8 – 
Looking 
Forward 

  Section 8.6 
Algorithmic 
bias 

 

 



 

 

Additional Textbook Recommendations 
 

Textbook Author(s) 

Statistics for Data Science: Leverage the power of statistics for Data 
Analysis, Classification, Regression, Machine Learning, and Neural 
Networks 

James D. Miller  

R for Everyone: Advanced Analytics and Graphics Jared P. Lander 

Moderndive Chester Ismay and Albert Y. Kim 

Statistics Using Technology (R) Kate Kozak 

Introduction to Data Science Jeffrey Stanton 

Data Science from Scratch: First Principles with Python, Second 
Edition 

Joel Grus 

Data Science and Big Data Analytics: Discovering, Analyzing, 
Visualizing and Presenting Data 1st Edition 

EMC Education Services 

Modern Data Science with R, Second Edition Benjamin S. Baumer, Daniel T. Kaplan, and Nicholas J. Horton 

Practical Data Science with R, Second Edition Nina Zumal and John Mount 

 

Additional Resource Recommendations 
 

Introduction to Data Science: High School Statistics Curriculum  

Curriculum Framework for Introductory Data Science 

 

 

https://scribd.com/document/450750139/Statistics-for-Data-Science-Le-James-D-Miller
https://scribd.com/document/450750139/Statistics-for-Data-Science-Le-James-D-Miller
https://scribd.com/document/450750139/Statistics-for-Data-Science-Le-James-D-Miller
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.yumpu.com%2Fxx%2Fdocument%2Fview%2F62492712%2Fpdf-free-r-for-everyone-advanced-analytics-and-graphics-by-jared-p-lander-pdf-books&data=02%7C01%7CJSpencer%40highered.ohio.gov%7C2aafa126f8214b6cc99908d81225399b%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C1%7C637279298391698211&sdata=D38TkqahUhBa%2FkCbLw9p9XyT4RK3l%2BYN3ZarjC6a3Ww%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmoderndive.com%2F&data=02%7C01%7CJSpencer%40highered.ohio.gov%7C2aafa126f8214b6cc99908d81225399b%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C1%7C637279298391698211&sdata=vVWwXFteXRTjLxx8ydmG%2FeX73NtlsIBF%2FbCP2a1q%2BGE%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.coconino.edu%2Fresources%2Ffiles%2Fpdfs%2Facademics%2Fsabbatical-reports%2Fkate-kozak%2Fpreface.pdf&data=02%7C01%7CJSpencer%40highered.ohio.gov%7C2aafa126f8214b6cc99908d81225399b%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C1%7C637279298391708207&sdata=3nGWpyJy0LCEJzmGylTVDIVXeWu%2B6hrdZd4vPDqQfhc%3D&reserved=0
https://docs.google.com/file/d/0B6iefdnF22XQeVZDSkxjZ0Z5VUE/edit?pli=1
https://www.amazon.com/Data-Science-Scratch-Principles-Python/dp/1492041130
https://www.amazon.com/Data-Science-Scratch-Principles-Python/dp/1492041130
https://www.amazon.com/Data-Science-Big-Analytics-Discovering/dp/111887613X?tag=hackr-20
https://www.amazon.com/Data-Science-Big-Analytics-Discovering/dp/111887613X?tag=hackr-20
http://mdsr-book.github.io/
https://www.manning.com/books/practical-data-science-with-r-second-edition
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.introdatascience.org%2F&data=02%7C01%7CJSpencer%40highered.ohio.gov%7Cfb087ba4c47c4d428c7f08d7bf825f3a%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C637188438974504308&sdata=drQSAD7%2Bm95nEut9BtAe5I6I4LLmW9QGPrPXkYuRBO8%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.introdatascience.org%2F&data=02%7C01%7CJSpencer%40highered.ohio.gov%7Cfb087ba4c47c4d428c7f08d7bf825f3a%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C637188438974504308&sdata=drQSAD7%2Bm95nEut9BtAe5I6I4LLmW9QGPrPXkYuRBO8%3D&reserved=0

